Corrosion and scaling is a major problem in water distribution systems, thus evaluation of water corrosivity properties is a routine test in water networks. To evaluate water stability in the Bandar Abbas water distribution system, the network was divided into 15 clusters and 45 samples were taken. Langelier, Ryznar, Puckorius, Larson-Skold (LS) and Aggressive indices were determined and compared to the marble test. The mean parameters included were pH (7.8 ± 0.1), electrical conductivity (1,083.9 ± 108.7 μS/cm), total dissolved solids (595.7 ± 54.7 mg/L), Cl (203.5 ± 18.7 mg/L), SO 4 (174.7 ± 16.0 mg/L), alkalinity (134.5 ± 9.7 mg/L), total hardness (156.5 ± 9.3 mg/L), HCO 3 (137.4 ± 13.0 mg/L) and calcium hardness (71.8 ± 4.3 mg/L). According to the Ryznar, Puckorius and Aggressive Indices, all samples were stable; based on the Langelier Index, 73% of samples were slightly corrosive and the rest were scale forming; according to the LS index, all samples were corrosive. Marble test results showed tested water of all 15 clusters tended to scale formation. Water in Bandar Abbas is slightly scale forming. The most appropriate indices for the network conditions are the Aggressive, Puckorius and Ryznar indices that were consistent with the marble test.
INTRODUCTION
Corrosion and scaling are major problems in water distribution systems that may cause economic problems, and hydraulic, aesthetic and health effects (Edwards ) .
Corrosive water can react with household plumbing and metal fixtures resulting in the deterioration of the pipes and increased metal content of the water. Consumption of water with elevated levels of toxic metals, such as lead and copper, has been shown to cause both acute and chronic health problems. In addition, taste and odours, as in determining corrosion or scaling of water, is affected by the chemical and physical properties of water given in Various similar formulas have been used to calculate pHs, some of which presented in Equations (1)-(3).
The general equation is:
In the LS method, pHs is calculated by Equation (2) 
where Ca 2þ is calcium hardness (mg/L as CaCO 3 ) and alk is water alkalinity (mg/L as CaCO 3 ).
This calculation is valid, if pHs is more than 9.3.
In the Langelier saturation index, pHs is calculated by
Equation (3).
The city of Bandar Abbas is located in southern Iran and is the capital of Hormozgan province. It has a wet and warm climate. The Bandar Abbas water distribution network (BAWDN) consists of over 800 km of pipes made of asbestos-cement, steel and polyethylene materials.
Due to the importance of corrosion and scaling, several experiments have been carried out for BAWDN by the Bandar Abbas water authorities, but various interpretations have been drawn from the results. The differences assessments of water condition could be due to use of different methods (indices), so there is not a clear description of BAWDN corrosion condition; accordingly this study was conducted to find the most appropriate index to BAWDN condition by using direct and indirect methods.
MATERIALS AND METHODS
Evaluation of water corrosivity and scaling properties was based on physicochemical parameters and stability indices.
For this purpose, the BAWDN was divided into 15 clusters ( Figure 1 ), based on divisions of the Bandar Abbas water authority. Three 1 litre samples were taken from each cluster; thus a total 45 samples were collected randomly.
The most current indices LSI, RSI, PSI, LS and AI were evaluated and compared to a direct method, the marble test.
The temperature, pH, electrical conductivity (EC), and TDS were determined at the sampling point in the field using an Elmetron CP-501 pH meter and Aqualytic CD24 TDS meter respectively. Analysis for CO 3
À2
, HCO 3 À , hardness and alkalinity was carried out using titration methods and Merck reagents. Sulphate and chloride were measured by using a Hach 2800 spectrophotometer. 
RESULTS
Water quality characteristics of the BAWDN and water stability indices calculations of samples and results of the marble test in each cluster are presented in Table 3 .
In order to better explain the above table, statistical data of measured parameters are presented in Table 4 .
After evaluating the relevant parameters for corrosion and scaling of water, the five indices were calculated and are presented with the marble test results in Table 5 .
As one of the objectives of this study was to compare the common indices to the marble test, the Pearson test was used to investigate the correlation between results of different measurements. Pearson correlation coefficients and significance levels between the marble test and indices indicate that there is no significant correlation ( 
DISCUSSION
Based on the results of the present study, all measured chemical parameters of water of BAWDN met the required standards. Results showed that the water in Bandar Abbas is mildly hard (average TH ¼ 156.5 ± 9.3 mg/L as CaCO 3 ) with a good buffering capacity, so this water is generally not corrosive, and this condition is as a result of sufficient alkalinity levels (average total alkalinity ¼ 134.5 ± 9.7 mg/L as CaCO 3 ) and suitable pH (average pH ¼ 7.8 ± 0.1). 
